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Skills must be built over TIME

Knowledge

Motor Skills
Attitude

Situational Awareness

Knowledge Integration
Resource Management

Judgement

Training segments must be consistent and 
build on previously learned skills

Judgment:



challenge: 

•Subject Matter Experts
•Technical
•Human Factors
•Automation

•Operations Management
•Flight Management
•Curriculum Developers
•Media Technicians
•Ground School Instructors 
•Simulator Instructors
•Evaluators 
•Line Check Airmen

How do you Clearly communicate the vision
•Analysts
•Software Developers
•Supervisors
•Safety Personnel
•Technical Writers
•FAA
•Finance
•Upper management
•Unions
•other employee 
groups...
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Volant Model©

“Pictures and Words”  to facilitate communication

No new concepts……just a different package
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Task Loading Concept

Tasks
Available Time

… task loading

Simply…
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“Potential for Error”

Simply:
• Green: Errors may occur, but they will be 

caught
• Yellow: Errors may occur, but they may 

not be caught and may become cumulative
• Red: Errors will occur that are not caught

More errors are likely to occur 
when heavily task loaded
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Task Loading

Different Phases of  Flight have Different Task Loading

Task loading begins with the “job at hand”
For the pilot…

• Pre-
departure

• Taxi
• Takeoff
• Climb
• Cruise
• Descent
• Approach
• Landing
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Task Loading

– ATC 
– ICING WEATHER
– CONVECTIVE WEATHER
– LOW VISIBILITY WEATHER
– CREW FACTORS
– AIRCRAFT SYSTEM MALFUNCTION
– PASSENGER ISSUES
– HOLDING
– AIRCRAFT PERFORMANCE LIMITS
– AIRPORT FACTORS

Task Loading is increased by Additive Conditions
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(Seven dwarf syndrome)
• Sleepy
• Grumpy
• Happy
• Bashful
• Doc...

Crew Factors

Fatigue
Stress
Inattention
Assertiveness
Complacency

Crew Factors can increase potential for error 



• Throughout the flight crews are encouraged to 
continually assess additive conditions 

How does it work? 



How does it work? 

•Moving to a new house
•Quick Call
•First flight of trip
•East Coast - Short Flights
•Some weather considerations
•New First Officer
•Pressurization MEL

X

Captain’s Pre-departure considerations…
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Self-diagnosis

• Common Errors

• Consequential Errors
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Self-diagnosis

What is it like to “be in the green”
or “yellow”

or “red” ?
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“In the Green”
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“In the Yellow”
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“In the Red”
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Getting it back to the green



Electra Training Systems

What we know

• Can’t Eliminate Error
• Task Loading, Additive Conditions and 

Crew Factors impact the “Potential for 
Error” (green, yellow, red)

• Communication patterns/styles change when 
in the green, yellow or red.



Electra Training Systems

Resources to Reduce Risk

The Tools of the Trade

• Policies
• Procedures
• Flows

•Checklist
• Do/verify
• Read and Do

•Automation • Teamwork 
& Human 
Interaction

• Equipment 
Handling

TASK MANAGEMENT SKILLS  (TMS)
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Use the skills…

PF
PF

PF

• To reduce task loading
• To create redundancy 

to stop an error chain
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Policies,

Policies

Polices are guidance which
• Expedite judgment
• Make decisions more consistent and predictable
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Policies,Procedures

Procedures provide strict guidance within a
known operating environment

• Reduces communication confusions
• Makes decisions faster and more predictable 
• Allows us to accomplish a task even when “in the 

yellow”
• “Levels the playing field”… to accommodate diversity
• Enable us to break down complex jobs between 

employee groups

Procedures
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Avoiding “over Proceduralization”

• MUST have a known operating environment
• Also…

– Time Critical Communications
– Protect Equipment
– Provide a standard product
– Enhance cooperation between employee groups
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Policies,Procedures, Flows

Flows

FLOWS
• Break down complex jobs into smaller tasks
• Do the same tasks in the SAME ORDER 

every time.    
• Major reduction in task loading
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Policies,Procedures, Flows ( and Techniques)

“Techniques”

Techniques
• Personalized by pilots
• Add extra layers of redundancy    
• Two “Rules”

•Must be compliant with exisiting PP&F
•Must not interfere with other crew members
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Policies,Procedures, Flows

Policies, Procedures and Flows 
Reduce task loading 

But they are not perfect!
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END
Policies, Procedures, and Flows

Checklists

Using a checklist as backup provides redundancy to 
catch errors 
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END
Policies, Procedures, and Flows

Checklists

Errors are always possible…

Checklist provide a  back-up (Do verify)

or

Checklist may be used as a reminder     (Read and Do)
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Impact of documentation on crew performance
Examples:

• QRH
• Loss of communication



PF

Crews must use judgement to
Balance use of Barriers with 

Task Loading

PF
PF

• These resources act as Barriers to Prevent and 
detect errors 

• Used wisely, they prevent a “chain of errors” 
that can result in an unsatisfactory outcome
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• Automation can catch errors it can also create 
errors

• Automation can increase or decrease task loading

END
Policies, Procedures, and Flows

Checklists

Automation

Automation
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Automation Levels

• Level 1: Everything off .. Raw data
– Non-routine mode.

• Level 2: Autopilot off, optional use of AT and/or FD
– Takeoff, initial departure, pilot Proficiency

• Level 3: Autopilot on, crew controls A/C with MCP FCU (or 
equivalent). Optional use of AT and/or and FD
– Short range planning, terminal environment when responding to 

changes
• Level 4: Everything on. FMS is primary mode of controlling the 

A/C through the autopilot
– Reduces task loading when able to pre-program
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• Interpersonal Communication is one of the best 
sources of information

…but the cost can be high
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• Equipment handling is the  last barrier, and a most 
essential skill
– It is the foundation the rest is built on
– Includes the knowledge required to operate equipment
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Volant Model

Shared Vision
• Provides a “language”
• Fosters unified development
• Creates framework for continuous learning
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Integrated Use of 
Volant Model

• Provides a foundation for: 
– “Error-Trapping” tool for pilots
– Policy and Procedure design
– Curriculum Development Model
– Debriefing Tool for Check Airmen
– Communication Tool for Pilots
– Crew Observations
– Data Collection & Analyses
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Volant Model

Assess the potential for Error
Balance the use of Resources to prevent and trap errors
Communicate Risks and Intentions

Pilot’s ABC’s
for error management
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Flows, ingrained habit patternsPNF

PF

Procedures, Standardized to create easy recall
PNF

PF

Policies

Checklists

Automation, TCAS 

Aircraft Handling

Human Interaction

Automation, Flight Director

Automation, Autopilot

Automation, Autothrottle: Alpha Protection

Go Around:
Barriers are used to 
PREVENT & TRAP
errors
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Automation, TCAS PNF

PF

PNF

PF

Flows, ingrained habit patterns

Checklists

Equipment Handling

CRM/Human Factors

 1998 Electra

Automation, Flight Director

Automation, Autopilot

Automation, Autothrottle: Alpha Protection

Volant Model

“Untrapped”  Errors
can lead to
decreased safety

PNF

PF

Procedures, Standardized to create easy recall
PNF

PF

Policies
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5- point scale +application to Task Management Skills + Phase of Flight

= 3-dimensional standards of performance



Task Analysis:
TPO 003.000.000     Takeoffs

SPO 003.001.000      Normal Takeoff 
Procedure

EOs



TPO-SPO-EO: Level of Detail vs. 
Standard Operating Procedures

TPO

SPO

EOs
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Curriculum Development

•Policies, Procedure, Flows

•Checklists

•Automation
•Human Interaction

• Equipment  Handling

•Uses a building block method to create curriculum
•Consistent use of “task management skills” ensures seamless training
•Gradually increase task loading to ensure skills are proficient

Entry & Exit Skills for each training segment

Ground School Simulator Training Aircraft Experience



Entry Level Skills for Differences
Ground School Training
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•Policies, Procedure, Flows

•Checklists

•Automation
•Teamwork and Communication

• Aircraft Handling

(page from Check Airman Handbook)
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Eight or Nine Phases of Flight Ideal for training

University of Central Florida
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PF
PF

PF Begin Sharing:
• Phases of Flight
• Procedure Names
• Standards of Performance

•Policy, Procedure, Flow Identification
• Conditions
• Systems
• Feedback from Training for better document design

•Critical & Currency
• Developing Unique cross-linking ID s
• Identification of “Point in Time” information requirements

Start Talking!


